The contribution of cytochrome P-450 isoenzymes to the metabolism of phenothiazine neuroleptics.
The aim of the present study was to determine optimum conditions for studying promazine and perazine metabolism in rat liver microsomes, and to investigate the influence of specific cytochrome P-450 inhibitors on 5-sulfoxidation and N-demethylation of these neuroleptics. Based on the developed method, the metabolism of neuroleptics in liver microsomes was studied at linear dependence of product formation on time, and protein and substrate concentrations (incubation time: 10 min; concentration of microsomal proteins: promazine-0.7 mg ml(-1), perazine-0.5 mg ml(-1); substrate concentrations: promazine-25, 40 and 75 nmol ml(-1), perazine-20, 35, 50 nmol ml(-1)). A Dixon analysis of the metabolism of neuroleptics showed that quinine (a CYP2D1 inhibitor), metyrapone (a CYP2B1/B2 inhibitor) and alpha-naphthoflavone (a CYP1A1/2 inhibitor) affected, whereas erythromycin (a CYP3A inhibitor) and sulfaphenazole (a CYP2C inhibitor) did not change the neuroleptic biotransformation. N-Demethylation of promazine was competitively inhibited by quinine (K(i)=20 microM) and metyrapone (K(i)=83 microM), while that of perazine-by quinine (K(i)=46.5 microM), metyrapone (K(i)=46 microM) and alpha-naphthoflavone (K(i)=78.8 microM). 5-Sulfoxidation of promazine was inhibited only by quinine (K(i)=28.6 microM), whereas that of perazine-by quinine (K(i)=10 microM) and metyrapone (K(i)=96 microM). The results obtained are compared with our previous findings of analogous experiments concerning thioridazine, and with the data on other phenothiazines and species. In summary, it is proposed that N-demethylation of the mentioned phenothiazine neuroleptics in the rat is catalyzed by the isoenzymes CYP2D1, CYP2B2 and CYP1A2 (CYP1A2 does not refer to promazine). 5-Sulfoxidation of these drugs may be mediated by different isoenzymes, e.g. CYP2D1 (promazine and perazine), CYP2B2 (perazine) and CYP1A2 (thioridazine). Isoenzymes belonging to subfamilies CYP2C and CYP3A do not seem to be involved in the metabolism of the investigated neuroleptics in the rat. The results obtained point to the drug structure and species differences in the contribution of cytochrome P-450 isoenzymes to the metabolism of phenothiazines.